Hemangioblastomas are World Health Organization (WHO) Grade I neoplasms of the hindbrain and spinal cord, whose management can be complicated by preoperative hemorrhage. We report on a case of a young female in extremis with posterior fossa hemorrhage following rupture of a fusiform posterior meningeal artery aneurysm embedded within a medullary hemangioblastoma. We discuss management options, including operative staging and embolization, and review similar cases of hemangioblastoma associated with aneurysm.
INTRODUCTION
Hemangioblastomas are highly vascularized central nervous system (CNS) neoplasms with a predilection for the cerebellum, brainstem, and spinal cord. 1) Clinical presentation typically occurs in the fifth decade for sporadic cases and as early as the third decade for patients with a diagnosis of von Hippel-Lindau (VHL) disease. 7)20) These tumors are rarely found in children. 3) Symptoms correlate with regional compression of cerebrospinal fluid (CSF) flow or eloquent tissue and can include cerebellar signs and symptoms, cranial nerve deficits and weakness and spasticity, among other findings. Despite extensive literature describing the diagnosis, treatment, and prognosis of these lesions, 6) individual cases still present a surgical quandary given their frequently eloquent location and high degree of vascularity. We report on a case of a young female with focal posterior fossa hemorrhage from an unknown vascular lesion. We detail our surgical management in the context of similarly rare cases.
CASE REPORT
The patient was a 23 year-old female with no known medical history presenting with a Glasgow Coma Score (GCS) of 3 and reactive pupils after being found down without signs of head trauma or intoxication. A non-contrast head computed tomography (CT) scan showed a subarachnoid hemorrhage (SAH) in the posterior fossa ( Fig. 1A) with extension into the third, fourth, and lateral ventricles (Fig. 1B) .
A 2 cm vascular lesion below the cerebellar margin was observed following contrast administration ( imaging showed no residual evidence of aneurysm or tumor (Fig. 2C) . Pathologic review of the surgical tumor specimen was diagnostic of hemangioblastoma, WHO grade I (Fig. 3) . Post-operatively the patient transiently displayed finger and proximal extremity movement to command. However, she returned to a comatose state and thereafter remained EVD-dependent. After two months of little clinical improvement, she was transitioned to comfort care at her family's request. She expired on post-operative day 53. No autopsy or further testing for VHL was performed.
DISCUSSION
Hemangioblastoma associated with a coexisting feeding artery aneurysm is extremely rare (Table   1 ). 11)12)17)21) One report described an aneurysm directly embedded within the tumor capsule, similar to our case. 17) In addition, although two cases have been associated with aneurysm rupture, 11)12) only one occurred prior to tumor removal. Occasionally, however, embolization is not possible due to the tortuosity of the vessel involved, 11) or, as with our patient, due to concerns for perfusion to other vital structures. Table 1 . Previous cases of hemangioblastoma associated with feeding-artery aneurysms Second, the surgical approach can be carefully designed to achieve both tumor resection and decompression of the vascular lesion. In this case, the bilateral suboccipital craniectomy and C1 laminectomy were required for posterior fossa decompression, and ultimately this approach would likely have been sufficient for tumor resection. However, proximal control of the right vertebral artery would still have required skeletonization of the vertebral artery via a far lateral approach (i.e., widening of the foramen magnum and partial condylectomy), which we believe could be achieved in a single stage. Thus, although the active bleeding within hours of presentation did not permit performance of an initial angiogram, staging the procedure allowed for further diagnostic workup, and redirection of our approach, and allowed us to achieve definitive resection of both the aneurysm and tumor.
Finally, a case can be argued for no intervention at all, given the patient's poor presentation and eventual grave prognosis. However, we felt that, given the acuity of her symptoms and her young age, she might possess enough physiological reserve to overcome her brainstem injury.
CONCLUSION
We report on the occurrence of a fusiform posterior meningeal artery aneurysm embedded within a dorsal exophytic brainstem hemangioblastoma. Although the etiology of this association is not completely understood, it is likely that the combination of histopathological features and hemodynamic properties brought these two entities in conjunction. Our experience with this complex case confirms the importance of early diagnosis and intervention with special consideration of available treatment options once the acute phase of the disease has been addressed.
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